Uptake of metronidazole by human gingival fibroblasts.
Metronidazole is an important antimicrobial agent for the therapeutic management of periodontal diseases and dentoalveolar infections. As in other tissues, the metronidazole concentration in gingival crevicular fluid is about equal to the plasma level. Thus, we hypothesized that metronidazole is not actively transported into human gingival fibroblasts. Using high performance liquid chromatography, the influences of extracellular metronidazole concentrations, temperature, pH, and inhibitors of transporters on the uptake of metronidazole by cultured human gingival fibroblasts were tested. Metronidazole was taken up rapidly by fibroblasts; the intracellular metronidazole concentration reached the extracellular level in 3 minutes at 37 degrees C and in 2 minutes at 4 degrees C. The uptake of metronidazole by human gingival fibroblasts was not saturable, and the intracellular metronidazole concentrations increased linearly with the extracellular level. Temperature and pH had no significant influence on the uptake of metronidazole by fibroblasts. Probenecid and adenine had no influence on the uptake of metronidazole by fibroblasts. These findings indicate that metronidazole uptake does not involve a transporter. Metronidazole bound rapidly to human gingival fibroblasts, but the cell-associated drug declined progressively until it reached a stable plateau in 15 minutes. Metronidazole rapidly entered human gingival fibroblasts via simple diffusion. Metronidazole easily reached the minimal inhibitory concentration in fibroblasts and gingiva. Given the fact that intracellular concentrations of metronidazole in other tissues and cells are also close to the plasma level, we speculate that metronidazole enters other tissues and cells via simple diffusion.